Porcine aortic endothelial cells show little effects on smooth muscle cells but are potent stimulators of cardiomyocyte growth.
Smooth muscle cells (SMC) and endothelial cells (EC) play a pivotal role in arteriogenesis and atherosclerosis. We evaluated the role of EC on the growth of SMC and neonatal cardiomyocytes (NEO) by using serum-free EC-supernatant (AoCM). Five percent fetal calf serum was used in order to mimic growth effects of blood. EC and SMC purities were 99% as determined by absence or presence of markers such as CD31, desmin, alpha-smooth muscle actin and tropomyosin using immunostaining and FACS analysis. AoCM markedly influenced the morphology of NEO as determined by alpha-actinin staining but showed only little effect on the phenotype of SMC. Protein synthesis after 2 days increased 2.5-fold in SMC and 3.7-fold in NEO as determined by tritium incorporation. The values for serum (2.8 and 2.3-fold, respectively) were comparable. The induction of DNA-synthesis by serum in NEO was twice that of AoCM (3.9-fold). However, proliferative effects of serum and AoCM on SMC differed markedly: Serum induced a 66-fold increase in DNA-synthesis resulting in a 54% higher cell number. DNA-synthesis after AoCM treatment lead to a nonsignificant small increase and no proliferation was detected. Platelet derived growth factor (PDGF-AB), present in blood, induced a 47-fold increase in DNA-synthesis and a 38% increase in cell number. Our data suggest that EC in the absence of physical forces exert strong morphogenic effects on cardiomyocytes but they lack specific effects on smooth muscle cells. In vessels EC might function as a border to isolate SMC from key regulators in blood such as PDGFs.